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(A6) UDC 666.972:620.168.3:621.928.4 

JAPANESE INDUSTRIAL STANDARD J I S 

Method of Test for Washing A 1112-1989 

Analysis of Fresh Concrete 

1. Scope 

This Japanese Industrial Standard specifies the method of test for washing 
analysis of fresh concrete. 



2. Test Apparatus 

2.1 The balances, containers and tamping rod specified in JIS A 1116 shall be 
used for the determination of unit volume weight of concrete. 

2.2 A balance having a capacity not less than 10 kg and sensitive to 1 g shall 
be used for the washing analysis of mortar. 

2.3 A watertight container with a rounded bottom having a capacity of 5 i or 
more shall be used for measuring the virtual mass of mortar in water. 

2.4 Sieves {^) of 5 mm, 0.6 mm and 0.09 mm meshes shall be used. 

Note (^) These sieves correspond to the 4.75 mm, 600 nm, and 90 ^m 

standard sieves specified in JIS Z 8801 respectively. The frame 
size of the 5 mm sieve should be larger than the standard size for 
easy handling. 



Applicable Standards: 

JIS A 1103-Method of Test for Amount of Material Passing Standara 
Sieve 74 urn in Aggregates 

JIS A 1109-Method of Test for Specific Gravity and Absorption of 
Fine Aggregate 

JIS A 1115-Method of Samping Fresh Concrete 

JIS A 1116-Method of Test for Unit Weight and Air Content (Gravimetric) 
of Fresh Concrete 

JIS A 1134-Method of Test for Bulk Specific Gravity and Absorption of 
Light Weight Fine Aggregate for Structural Concrete 

JIS A 1138-Method of Making Test Sample of Concrete in the Laboratory 

JIS R 5201-Fhysical Testing Methods of Cement 

JIS Z 8801-Test Sieves -5 
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3. Measurement of Specific Gravity 

The following tests on cement and fine aggregate shall be conducted in order 
to determine their specific gravities in advance. 

(1) Test for Specific Gravity of Cement This test shall be conducted in 
accordance with JIS R 5201. 

{2) Test for Specific Gravity of Fine Aggregate This test shall be conducted 
in accordance with JIS A 1109 and JIS A 1134. 



4. Sampling 

4.1 The method of sampling concrete shall be as specified in JIS A 1115 or JIS 
A 1138. 

4.2 The amount of the sample concrete shall be approximately 20 ( for coarse 
aggregate having a maximum size of 50 mm or less, and approximately 35 i for 
coarse aggregate having a maximum size of more than 50 mm. 

5. Test Procedure 

5.1 For the washing analysis, take from the sample described in 4. 
approximately 5 kg of typical sample for coarse aggregate having a maximum size 
of 50 mm or less and approximately 6 kg of typical sample for coarse aggregate 
having a maximum size of more than 50 mm. 

Using the remaining sample, determine the unit weight of concrete in 
accordance with JIS A 1116 indicating it as m,. (kg/mM- 

5.2 Place all the sample used for the determination of the unit weight of 
concrete on the 5 mm sieve, and screen in order to separate it into coarse 
aggregate and mortar. 

5.3 Wash the coarse aggregate obtained by the procedured of 5.2 with water, 
weigh its mass in a saturated surface-dry condition i^) indicating it as m,- (kg/m^). 

Note (^) Lightweight aggregate shall be weighed in a dry surface condition. 

5.4 Accurately weigh the sample for washing analysis taken in 5.1 to the 
nearest 1 g, and place it on the 5 mm sieve to screen it into coarse aggregate and 
mortar sample while pouring water over it. Weigh the coarse aggregate retained 
on the 5 mm sieve in a saturated surface-dry condition {'), subtract its mass from 
the unit volume mass of the sample determined in advance, and indicate the mass 
of mortar thus obtained as m, (g). 
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5.5 Place the mortar sample obtained in 5.4 in the container designed for 
gauging mass in water, pour approximately 2 l of water into the container, and mix 
the sample and water by stirring in order to completely expel the air entrapped in 
the sample (^). After completing the stirring, remove all bubbles from the water 
surface, adding isopropyl alcohol as required for theat purpose. Allow the sample 
to stand for approximately 10 min, then submerge the sample in water without 
taking it out of the container, and measure its virtual mass in water to indicate 

as m.'{g) {'*). 

Notes (^) Complete removal of air is very important for minimizing test 
errors. 

('*) In this weighing, ensure that air bubbles adhering to the outside 
of the container are thoroughly removed, 

5.6 Screen the mortar sample through with weighing in water on the 0.6 mm 
sieve and the 0.09 mm sieve successively while washing with water poured over it 
(5). Measure and sum up the virtual mass of materials retained on the respective 
sieves and indicate the sum as m,' (g). 

Note {^) To conduct the washing analysis on the 0.09 mm sieve, it is 

reccommeded that, before screening on the sieve, adequate water 
should be added to and mixed with the sample into a suspension 
state by stirring. 

6. Calculation of Results 

The results of the test shall be calculated from the following formulas: 
Mass of cement in the mortar sample: rric 

m^ =(m„' - m,')x 



g.-i 

Mass of fine aggregates {retained on the 0.09 mm sieve) in the mortar 
sample: uv 



Mass of water in the mortar sample: m, 

m,^m^ - (ni, -rn , ^ 

Unit quantity of coarse aggregates: m (kg/m^) 

m -= -'^V ,. 1 000 

Unit quantity of mortar; m, (kg/m^) 

m, -■- m, - m 

Unit quantity of cement: m. (kg/m^) 
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Unit quantity of fine aggregates; m, (kg/m^) 






Unit quantity of water: m. (kg/m^) 






where jt : specific gravity of cement 

g s ; specific gravity of fine aggregates 

V t internal capacity of the container used for the test 
for determining the unit weigth of concrete (I) 

If necessary, the amount of fine aggregates passing the 0.09 mm sieve 
expressed in percentage shall be determined in advance in accordance with JIS A 
1103 and used for correction of the mass of cement and fine aggregates. 

Remark: When a check on the test results is required, the dry mass of 
materials having passed the 0.09 mm sieve in 5.6 shall be used. 

7. Report 

Items in the following as required shall be included in the report. 

(1) Unit quantity of cement 

(2) Unit quantity of water 

(3) Unit quantity of fine aggregates 

(4) Unit quentity of coarse aggregates 

(5) Ratio of water to cement 

(6) Slump and air content 

(7) Other particulars 

Informative Reference: Examples of calculation of unit quantities of cement, 

water, fine aggregates and coarse aggregates, and ratio of 
water to cement are shown beiow. 
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Specific gravity of cement gi=3,i5 



Specific gravity of fine 
aggregates ^^=2.59 



Unit weight of concrete (kg/m^) 

Unit quantity of coarse aggregates (kg/m^) 

Unit quantity of mortar (kg/m^) 

Mass of concrete sample for washing analysis (g) 

Mass of coarse aggregates in m,i (g) 

Mass of mortar sample in air (g) 

Virtual mass of mortar sample in water (g) 

Virtual mass of fine aggregates in mortart sample 
1 in water (g) 

Mass of cement in mortar sample (g) 

Mass of fine aggregates in mortar sample (g) 
Mass of water in mortar sample (g) 

Unit quantity of cement (kg/m3) 

Unit quantity of fine aggregate (kg/m^) 

Unit quantity of water (kg/m3) 

Ratio of water to cement (%) 



m.= -^= ^9 9^ X 1000 = 2 394 



'"-'r-Hii--^o«'="2i 



nifl = ;ns — /nc= 1 273 

mn=5 998 

ma = 2846 

rTT'n = ?na — rTij — 3150 

TTln ' = 1 696 



m J- = 1087 



mc = ^J7^-'-mJ' i x -"_ =S92 



ms^ms-x.-- — !- = l771 
ffs-l 



m^^mM-{mc~ms)=iil 



mc=/n-i X — ^ =360 
mm 



m! = m"X-^^^=716 



m. = m,;<-iiii = 197 



C ' mc 



X 100-54 7 
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The above test results as compared with the specified mix are as follows. 



Unit: kg/m3 



Materials 


Unit quantities in 
specified mix 


Results of washing 
analysis test 


Cement 




364 


360 


Water 




182 


197 


Fine aggregates 




709 


716 


Coarse aggregates 




1101 


1121 


Water-cement ratio % 




50.0 


54.7 



Remark: Concrete using coarse aggregates 25 mm in maximum 
size. 
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